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(54) KEYING-STRING HAMMERING CHARACTERISTIC CONFORMING DEVICE, DRIVE 
SIGNAL-STRING HAMMERING CHARACTERISTIC CONFORMING DEVICE, AND KEYED 
INSTRUMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To faithfully reproduce the 
original play by use of play information in a keyed 
instrument. 



SOLUTION: A keying-string hammering characteristic 
conforming means 3 conforms the keying timing and 
keying speed detected by each keying characteristic 
detecting means 2 correspond to the string hammering 
timing and hammering speed detected by a string 
hammering characteristic detecting means 1 provided 
commonly to each string to form first relation 
information, and a drive signal-string hammering 
characteristic conforming means 10 conforms the power 




value and output timing of a drive signal to the string jwWl 
hammering timing and hammering speed to form second TT 
relation information. In play recording, a string * 
hammering characteristic estimating means 5 estimates 
the string hamming timing and hammering speed on the 
basis of the detection result of each keying 
characteristic detecting means 2 and the first relation 

information, and a play information forming means 6 forms play information on the basis of this 
estimation. In an automatic play, an automatic play control means 8 determines the power value 
and output timing of the drive signal to be supplied to a driving means 9 on the basis of the play 
information and the second relation information. 
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(74) KM A 





(54) cara©^] #T«-*mw*»*»e, Kg&m^-m£ft&*tjs&@, 



(s?) imm] 




[»*b 1 1 w»©k* mt zmmm<onmmL t 

* jm-r trznm- irffl»tt»asaw. 

[ir*e 2 ] bRsre i is^orr^- jtk«14»ics«« 

SHU*.* 

«riarr«4*tt*aj*ao*ffl«s*iWB2frs«tt«5E^ 
arras ^ nfcfflswtt & K»^T«MR**ffi* l 

o ytioft*#*ariaiB»¥Scc«t^ ore 5 
ammfMK& «ww* c t *»tifsii«a 

■M Jt&fr 9 mm^mc l >Tfgtbfi-sf £ tTffi&St t CO 

war tHft©*«c*au-cKW6ti. pi 

£*^(wrji2©HflHR***j*u s»2oi»« 

Mie^ i bu sa» 2 onftfRW £ ccis-^ > fc^ofe # 
^«*=&«r*c±£^£rs«»*B. 

[ fiiSas 6 3 tula S «««W«#Rtt«i*«l«IBtt 
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[0 0 0 1 ] 

cofjffl*tt i o»OT«*sae> & frit - fj««Ftt»j2as 

B. a«iS««e«SK:*ji^K«rfs#offl*^ -f 5 > 

* b x aim**fT mmm^mr & . 

[0002] 

#*06ttTt>£o «fi¥l-8 3 8 06f©I 

[0 0 0 3 ] IBii3ftfc«MR»£:A;&l/§!§R« 

0^14^) ^a^S^btcJ:t). B— ©SIMRWcWjeo 

^tiftHiSBE* 1 — »l/te^ci*s*^fc. *cr, 4$SS 
BS5 9 - 1 1 4 5 9 3^M^ti/cVU^^ FB 

30 «*fficc*5C*r v u -/ -f F *ef5e©l8«b«^ffi'Cffi 

^tllt. A*Stifc»MR««:»a?r*yu-/-f F 
[0 004] 

C»W3W«W*LJ: 9 i-Tft^S] *fttr 
- f r ^ ^fioe 0 $n/cf- 

50 [0 0 0 5 ] <b%ZA,. m&tm& (881) <Z>^>-7 



3 

[0006] —77, {ft«c*si*? « % m— 

(VU>W h"<Digg&fi#) «c#L,TK— ©SliiKtf»6 

flfl**«*3Wfc* ««BMW«cj:»5. JTflHUW-HR 
mtT^cir^^^ u*>Lft#6, a#cc*ji»r 

[0007] J6J^ % ae*. ffl^cotr ^cc*jt*r, fi« 

»*^^ft*«««(Df¥^»IM»«©ASIftll 

[0 00 8] Cfl««ttC©J:5ft«*©TKftSftfc 
fcor, *©»i©iBtt, iHSftflifitrfrsiWttitT 

6tite«JCW«*««Lr, jE»ftJ75£«Ftt«c»-^l»r 
««tMR&fft$ • WAT&C<fc#t?* 

*ft««riTO«^»ttiflK1#tti©»JSM«*iEit 

[0009] 
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[0010] M4?«2gBtt0£!fi!eatt. »«1 1 IBtt 
»JS«8B^6tB*$ti/c«rffi» 1 ©l»«NMBMBttT& 

[0012] »*3I4ffittO[>IBIfc«#-*Tffiett 
20 fctt&iBBtt, a»cr>a*W0-acDA^«*>6ft*»« 

?n#^rtf 5 m&m&tcto t >tibbmm t nm^st t con 

ttttttWSi, lalBfTa^ll^W^cD^ai^itulB 
30 J»R££A«TSC££««£OTt»S. 

[0013] n«9r5eitaHi»»«. H*B4Ki& 
frs«tt#j*aiifi^ 6a^?n/ci2 <D^^tt$a£iBt^ 

40 tWBK«l!#»^«»"r^Ct«r»«iOTl>S. 
[0014] 

[ooi5]@i cc^^nsaftawtTT^ccijiiT. 



(4) 



*4 cht«me> **m-j-4tT«*um 
3\*ttm-tmw£tim-&c& v ) . fjfmtifcaj^R 

2 -C^W S nfcJT^^ttiflS^tt^tB*® i -caw s 

[0016] 4 BITS! - JnHMtSWS^IR 3 "C^fiSS ft 
fcfll 1 ©BMWIW61B1W **KBBMWII*«. 5 BJT 

gs$i*Biffl*R 2 -etsai § n/crr^Ft±4 *tjBW«iBis 
#R4 kk«s ft*:® i ©«#««£ tc*-5<,»-cfl®& io 

it ec«sr *»««MS*fPflH" * • 
[0017] 7 B»*tiH«fB£*R6 T?f¥&3*i;fcW» 
i*$g*seis-r*iati.*R> 8 h»*wmeii*rt * e> 

feastta) *#ucft*B*HM»wiB#R8M&*&-f 
-5 . e HttristKHW^R 8 Bfia - fr&'ftttstic^R 3 * 

[0018] i ottmm*-tnme8a&&c*> 
#*iM*S8^6Hi^snfcigstti«-^t»$6 mmm^ft 

14) t©m£ffltfc***#2©B8«1t«*£fi&U *HS 30 
8MMat*R4KEtlStf4. S*««W»*R 
8B. SH««IBt8t#a7*e.Si«t»««:. »(6B8«E 

te#ia 4 *> e>is 2 ©w#t» t - c 
[0019] b : mmmmm^oM^ 

F. *H£W«9l5e*- F. «flffi»*-F. fc.fcO'eiiJ 
*>©*-FK*»-TS. CCt, «*-FK*»WSttff 40 
[0020] B - 1 : MW<%&*:- F 

FitmMonTst o-c&tfc-r s*- FT 
$,•3, c©*- F«c*»i»rlT«*fft>nr*>. iiifc 

[ 0 0 2 1 ] B - 2 : M(5RI«i9^*- F 

mB9#a'K*- fb. ^sttStsseT^Kfctfssn 
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C©*-F(Ctel»-CB. flSI-!T®l#tt*fJt*R 3 
*> 6 SttMStW^S 8 ^BW*a£«a»HWW*fl«& s 

eittSi**stTtons. c©ettSi#K*jc»r. fr§s#i4 

&tB*R2 *»J:emB3»tt*HB*« 1 BSJTWWi** 
[0022] tf«-iT«3»tt»ie*«3(c*i»'Ctt. JT 

K^sti, smztxtcm i ©i»#ts*B*ti&iH*8B 
tft*g4tcie«sns. WM&*-JTB»tt**£ 
i o icfci^-cti. m£<m#iti&® i t?^msn/c 

[002 3] B - 3 : ?S#fEI5*- F 
v8#feiirt- FB. #«K0a»Kl60&»BM««*E» 
FT**). C<0*-FKtet>"CB. fT&lttttfc 

•^>TfItt»tt*««-*'&. W«lMlfft»*R6 KB. 

iR»itmett^s 7 teen s n a . 

[0024] B - 4 : @8JnH^*- F 

&smm*- f b. Kim #ie«^s 7 (ck«s nfc* 
«»«Koto&«- s -ceiWi**ff9*-F'c*o. ffiffl 

*ssj#s»«ia».#R 7*6 aisita* . *ticwt&iaift# 

R4*6«2©Kl^t»fE : £^fflb l 2 O 

[ o o 2 5 ] c : mmmmommffjmsmis. 

C - 1 : SSP©«6£ 

^it^O^it*^ 0 i ©SSPtc^lSOfcSgP 
5.CPU (**»ffl$ia) - 1 2BCPU 1 l©«ff^ 

3BCPU 1 lKSS#»#§ftSRAM. 1 4BB8^1f 
fB^lStg-rSEEPROM. 15B7d?f-f^* 
F^^^f^fF'-f^ CD-ROMU- 
F • 7 -f * . RAM*- F 'J » y^E©i^8BiBtt«E'C* 

[002 6] 1 BBVl/v'-f FRtbHR. 17BVU^ 
4 FKttSBl etcKMSftSVU^-f FT**). 
»KKW6h-Cl>S. 18BLEDF5^<. 1 9«L 



7 

ED F5-f'<l 8CC|llb$n^>'N>^-ffiLED. 20 
«*7T^^*^6«J5S$ti/c«*WJ-fe>^^ FT* 

K2 0^»ifiioriSRsn^«*ffi(J-fe>^-y 

FT?**). Omm) <DAW**«*t 

£ 0 2 2tt«e«-b>*^^ F2 l<Dffl«**«*L. 
S**»fi«:fSi;/c«i«€:A/DSQBiS2 3^tB»t4 

DJ <hl>5) . 2 3tt^>-7"-fflPD2 2*>6M$n 

[002 7] ^fc, 2 4«»««SS*5R«>-5 + -*aElPl 
B. 2 5tt^t«tcaW6iifcffiB-b>1f-C*0, »JS 
r*a©»Tt4atCKDyfce#«r + -j£3l£|5Ig82 
JET*. fttttdOHK 11-1 6. 1 8. 2 3. 2 4 »■ 
SL *&C»ttig^tfW>£:7*-;*£/hL/TftiI^* 

tit*? 9, ^n^nttii^^ur^-^o 

[00 2 8 ]^, SI *©JT«-fTK»tt»J6*« 

WB«*R7. @i!i^iJWg8. fcJ:^IES&m#- 
fflMtt£»I»«l 0BB2*©CPU 1 1 . ROM1 
2, fc<fctfRAMl 3«:«fc^T5|3R$tt, JTSaSlfflftffi 
fSlttLEDh*7>f^l8, a>7-ILED19, 
««i-b>^»F2 0, *#M-fe>1^v F2 1. '> 
>v-iPD22, *f<fcCXA/Dfflft«2 3. fliMStt 
teHi^S 2 ti* - jfeSEHK 2 4 *$ <fc O'teB-fe >if 2 5 , 
»«H«K**«4ttEEPROMl 4, Ktt^KQtt 

vi/^-f FK0M3B i 6*5<fco*v uv-r f i 7CCcfco*c 

[0 02 9] C - 2 : SMftU^S 

K2 i*©Egffie«r^rar*o, a*«*tc»H*^ 

ffi«C««B«3 1 , ffl(JffiiCtt»e*3 2, B*©««SB<Drt 
«ttctt»**3 33ft««W6nri»*, »^*3 3 rate 

«. ssm<omK i -K8 8^ie^j$nrAso. s^ik 

1 -K8 8<DJ|fflJ±:fr«Ctt % *fitCC*tj£OrfB»r*^ 
>^-H 1-H8 8&&V*>tlX^2>. §^>7-Hl 
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-H8 8fffl©lfflW«flESfcr*0. »I&r&ftS 1-S8 

[0 0 3 1 ] ^5feffilJH2>1f^t; F2 0*5<fcO f »fcfflH2> 
F2 i« % R*3 2 0i*3ffl9«:Sl»«:»rair4J:^ 
BX9fm6*V B«BO**«l-b>^v K2 0fl»Offl 
EKttU>X3fc3 4#12H3*rc:i*£. I/>X,^3 4 

#£7cfI'J-fe>1^7 F2 0*»6ft*W-fe>^9 F2 
l^Oft^BfieS 0 1 2mm) CO 

io w^cts/c^^enrc^^OT^o, u>x 

^34, fk%m*>V^v F2 0. *5j:Cf**ffJ-fe>-!f 
^?K2 l©IX0ffWfig«, «HII-b>^v F2 0 

a6>6H«tsnu>X3R3 4 %aaufc*oft 1 0 0%# 

1-S8 8itt»*aBlLr«5ft«-fe>^^ F2 

ltcftftSftsj^MMr**. <**>tc, ^njs^«i 

fcHT*©-C* ±IEaill3b^«KS 1-S8 8<D^>^- 

r<DSgBt3W— S £ £ £ 5 cc U > X» 3 4 , 
20 2£»J-te * F 2 0 , Jrc^SXfliz v F 2 

[0 0 3 2 ] CCD<fc^CCgegr^Cir, U>X^34 
tS*«-b>^9 F2 1 i<0lfflCC«. &S 1-S88 
tcfeoTiim^l 0 m mrfp 6 2 mm£D)^« £ fx , 
^>v-H 1-H8 8®l>rfeJtaOT&ttfE€fT 5<b, 

^o^>v-ccjg*$tiyfc^yett^ffljH2>^^ F2 

l©5**t**S«f5. S6*«-b>^9 F2 1©« 
«HiSI2(D^>7-iPD2 2<cj:ri«8kec|Qft$ 

ti^cor , ±ga«6*«o*ttttEi4 tcT^-r ct ^ 

«cjci;r^>v-ffip D2 2©U**»tt/hd < ttO , 
ms^Dai^aefflttottts. ^>^pd22o 

^^n^>CD-C, CPU 1 1 #A/DK»g2 3^6H5* 

[0033] ®*«c; nmmizfflm-rz>&&&&tc^ 

40 +--fe>"^fflJ3 5^R^&tirc»%. +--fe>1f$P3 5 

s«k i~K8 8tc»isrs{aaic8 8ffl©fii[ 
[o o 3 4 ] &g-fe>^2 sttia^Bsr^, 7*h-r 

50 513aL//cB$*^rid5£*<b*rn«, ^^h-{>^^^^^ 



(6) 
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[0 0 3 5] &&S-fe>-*2 5tt. *-»fHlB2 4K: 

mca&itwfi'ixto*****- CPU1 1 
w s <Jff i ©was) ^wtom <» i 

[0 03 83 D :*SWB»0»fP 10 
D - 1 : F 

^SitWISi^-o-CfcO. {iJC>©«i®*>iTtofc<.». 
[0037] D — 2 '- *tj£KHfc»B£*- £ 

5tC. CPU1 lttROMl 2KI2msnrcB8#i«J«ffl 
1) @«iail : 6«^fc*©*^* SSW ^ a!l ^ ffli ** f 

i±iB*-f 5V* (KftfflWflMt) *RAM13K«* 
jit? Uf^SA2) . Ms. 3WBWMrc«t»*« 
gttt$g (■»HWB««1M1*«»> 
ffigr****. 4>&< tfcst©!?^*^"*"*-^/ 

s >y (jtSiicDifi^t*^©^*^'*"^^ u 

[0 03 8] HWWffiffiSBHINM*. **-=»- FK* 
0 CCtB. a«Kl-K8 8K*HW**+-3- 

t- * <B-e©2^&-€- n-en 5 ings *) £ «t •> -c ^ 

S Ftctel»-C3fia©^a->^-ffi[©»Tt to 

«t *> ©b. jt«* -f s > f < c twmm&h i ©a# 



^-Cfr^T £ <t 5 KiBiSi? tit 
[003 9] VU^ FiEttHKl 6»CPU1 

ZXjlTJVS* Fl 7^«&r*. VU^-f FWttHH 

«fc'5ttPWMi«tf& <W*.B\ H3W6 2. 5ws) £fc 

[0040] SIHT«ttfWlT«* -f a > y*t J:WT 

pu i i^«fcs*is. *fc. fi«BWPKff^-c*iK* 

>*^» F2 !OS*3fe«©^b^>^-ffiPD2 
2, A/D£»82 1 l^«IS3ti> 

^m.m^cm^'c. cpun*. rrK*^5>* 
i. ±E^[k©ji^ci£;u/c^>-7-©iiK (fr&it 

[004 11 4*1. «afc»»trtt. *«»««s 1 ~ 
s 8 8 K2Siti»4©-c. jfcj&a^wcafctttoSjS 

S 1 ~S 8 8 i©^iSI=&-5ei L. *«*«3E±Ka&h 

urfcj:^ ( rnwuaj = r*m*5^«cjie.nfc^ 

*j + r3fcm£5££©S5lliJ / rfr^ilSJ ) . 

nsaat«. *^©-iB* i jS7 l csnte«>fc^^^^ 

[0042] CPU 1 IB. 5>^te<* 
«tBEK#JSWWt RAMl3«:fa1f.Sti2><!:£fc«:. 

4) . WK. CPU 1 IB. ilUc^-^SAl- 
SA4©M3£*g9ig'*'= 

[0 04 3] ±i3B)e*$ *C«Bt»*9ET-r5 CPU 

iib fTanf^5>yK«rsfm*^5>y©»n 
(fr®-fr?jasB#ra) *+-3-fk*»w* 
srraiis«^fr^ - frKss^ia?:** ?»££*>«:. 

HflHWRifffiW*. CPU 1 IB. igSftfi^© 



(7) 
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****** W) «*-=i- K«c*t**tt«Mi 

-SfCD&^fil^Ky * **fw U 

07 (a) fc<i:OT7 (b) fc:^-f<£5ft. 
(PWMft-^) <0«*tf«C»-r-5fflS«fi (Hv) om 

2tT&7* **rw (AT) iOB«**Tf-^ 

[0 04 4] ^CCC, CPU 1 U*. 07 (a) *<fctfEI 10 

7(b) i*cm<zftic&T-7>\,&zw*&mk*&& 

tC. EEPROMUtCtatgS^ (^-^SA 
7) a CC"C. i7 (a) *«J:tfig7 (b) KI»^Jl»T 

^f^U-fi^iCi^-CtS, ft*. 07 
(c) *<fct>'0 7 (d) tC*t>T. PWM (60) « 20 
"6 0" vm2tlZtt^&&&2>tc#>lC£&±2tlZ> 
Ktt«#©«*«T*0. AT(60)« "60" 
Sn6fT«SfflE-C<DJT»»«C*JW*T*v *tw W£ 

Stores. 

[0 04 5 ] D - 3 : 8»ffl»*- K 
gPsBS^g 1 5 *<D&{*KfBiaT£*-- FT&9 . 0 2 

16-23 &imim*iti*#±«mt ft ^ t 

ft*, SHHBfirt- F«c*C>Ttt, lil«pcca»© 
[0 0 4 6 ] C©*- Krtt. 0 8&C^TJ;MC. ffiffi 

sKi&a^n. *-ftaEiaB2 4*^u-ccp"ui 1^ 

CPUl ltt«lft3nfc*PT«J»«:»-3l» 
B 1 > . &«C, CPUl IB. WT2titcm<D*-^~ 

h-to£v&&>tcttmmmcMr5$ eepromh ccib 

C«T«-J7Kaffl*IB*«3er4 Uf?^SB2) . 
ft*. *l©BB«Ht«**'f'-^«ar*0, * 
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j) ft ur. f2ia«w*(C5SiSkr&. ft*, co 

fS^MSte. RAMI 3*3S*OTff ^cfc^CCLTfcJ: 
«B*CC«, JJEOfc*^ ^SB l*<fctfSB2©a&& 
[0 04 8 ] D-4 : SttttH^*- F 

SKism*- Kr«. m2<o^m 1 8-2 5iM«ttn 
cc^tj: 5 c p u 1 1 KftffgEtt&a 1 5 icnxz 
c 1 ) . &&%ztsmis (^f^sc3) . Rfrett 
rsnKaff^wsfc»cci^ftKtt«#<D«*ffli . 

EE PROM 1 4(CSBtft$Jhfc»2 6r)R|«t»«K:a^l» 

(^77'sc4, scs) . sBtfr&aare 
<orm*JE li>*w s> *-cngir # * <t 5 tc< n 

tfal/-^ 3 >f-^^lL ( RAM13tcS#iA 
(Xf ^SC6) . ft*. J6#*#^^rftC>» 
^tl*. ^M?r^x.-rCCRAM 1 3K#£iAt? e 
[0 04 9 ] ««»*CD±T©A*CC'Olir±a<DiaS 
^rtf ofcCPU 1 1 &. RAM 1 3^6^M^OvH^tf 

Q^Ult (Xf ^SC7) B C<Dl&m*TZv2 

©s*ffl«^fa©fTKaa«r» -5 /c^coit^fiii ft o r 
-tft^. a*«**<fco p *2©M««««: 

[0050] ccr. m£*>f 5>^tcoi^r. 01 0 
z^ffiLxmrntz. hi ott*n«5B»cc*w&»a 
*>f ^ >^*j:o'|gsb(i^<Dm^{ii<h. £Hf-±#*>r 

^ > ^<b 4»aWWt^1-Ht* 0 . ( a ) BSMHBIife 
^©+-^>/*-*7-r^<> KD^-Y 5 (b ) 

5 ( c ) BSKiiSimcDv u 



[0047] -eur. cpui ns, fs^n/crrn-iT 



50 »^^t3n^$t(D^7^^f^'f 



(8) 



10-161648 



13 



14 



10 



20 



CC J: 9 H 9 cDXf* y^SC7 ccfc^TSflriR**"*!^ 

[0 0 5 3 ] r £ * **** isjonmte, 
« * n & ^ o ^ J: k * ft s o 

[0 0 5 4] SI 0 (a) - (c) rt> MB 3 
RCg^TT >?^f^^ SriEtetcflKf*" & C 

[0 0 5 5 ] E : 

JU±«93bft:«fc5K:. «W3©«»iKJ:htf t mm 
SU Ch6t*-a - F W W«ai*BM»t 

[0 05 6 ] a«««©R«:tt. ±fBM»M«K: 

[0 05 7 ] 8&«c. ^3fifcJ:^^s>^ 
-MO-fe>t^^ F2 0, 2 1 



[005 81 *48, ^>FbTT^©«R7U-A«: 
CC^tiW-teV^^ F«WS»l/C. tT^^tt^W^ 

mi £2o^w&<fc^ork<n\, 

[0 05 9] *T«»tt*W^«2 £ It, *H«*J:tf 

jgjiE^T^WiTft^rfeJ:^. w*tf. frit* 4 

^ D £/c. HI 2 (a)-(Cwti^K. 2o©7*M 
[0060]H12 (a) «C^Sn^tiBS-fe>^^ 7 ^ 
+ - i i fe(C±T^i^Hlt^ ^ t ^ ^ S TK. 7* 
fjris, 11 2 (a)tt^tv^STi7*K> 

[0061] c©am»t, ^ 1 3Bffi.«L 1 
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